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DETAILED ACTION 

Response to Amendment 

1. Applicant's amendments to cancel claims 16 and 17, add new claims 56 and 57, 
and amend claims 1 , 18, 19, and 23-25 in the reply filed on January 25, 2007 have been 
acknowledged and entered. 

2. Claims 1-4, 7, 9-12, 14, 15, 18-33, 35-42, and 45-57 are pending, claim 54 is 
withdrawn, and claims 1-4, 7, 9-12, 14, 15, 18-33, 35-42, 45-53, and 55-57 are being 
considered for their merits. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject nnatter sought to be patented and 
the prior art are such that the subject niatter as a whole would have been obvious at the tinne the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

6. Claims 1-4, 7, 9-12, 14, 15. 18-24, 27-30, 32, 33, 35-42, 45-53, 55, and 57 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Glazer et al. (WO 
00/61282, Oct. 19, 2000) in view of Sutton et al. (U.S. Patent No. 5.714,340, Feb. 3, 
1998), Yao et al. (U.S. PG Pub. No. US 2003/0100086 Al. filed May 30, 2001), and 
Obana (U.S. Patent No. 4,605,686, Aug. 12, 1986). and in light of Pierce et al. (U.S. 
Patent No. 4.258,001 , Mar. 24, 1981). 

Glazer et al. teaches a microarray comprising a porous silica substrate, which 
offer an increase in array density and signal enhancement over conventional flat glass 
substrates (Abstract). The porous substrate provides a large surface area for biological 
polymers (p8, lines 6-8) such as nucleic acids, polynucleotides, polypeptides, and 
polysaccharides (Abstract) to be attached to make an array. A porous layer is formed 
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on a substrate material and in some embodiments, the porosity, pore size, and 
thicl<ness of the porous layer is chosen according to desired functionalization 
characteristics (p4, lines 9-1 1 ). Porous substrates are generated by creating a 3D 
matrix to increase the surface area and therefore increase the number of sites available 
for array synthesis in the same lateral dimensions (p8, lines 11-13). One advantage of 
using a porous layer is to increase the effective surface are to make an array that can 
be functionalized with a much higher density of polymers for a given two dimensional or 
"flat" area without changing the spacing between cells of the array on the substrate 
surface (p8, lines 13-16). The effective surface area is the surface area of the porous 
region that is available for adsorption of polymer molecules or for polymer synthesis (p8. 
lines 16-18). Glazer et al. further teaches a bioaffinity tag bound to the porous layer 
localized in a spatially addressable manner (p26, lines 18-22) and Sutton et al. teaches 
that antibodies (column 1 , lines 44-45) are bound to the polymer particle of the porous 
layer (column 5. lines 33-37). However, Glazer et al. fails to teach a porous layer 
comprising monodisperse polymer particles having a mean diameter between 0.05 to 
50 microns and a particle size distribution with a coefficient of variation less than 20%. 
Further, Glazer et al. fails to teach a microarray, wherein the chemically active groups 
such as carboxylic acids, primary amines and secondary amines are present on 
stabilizer polymers, which are covalently grafted, chemiabsorbed, or physically 
absorbed to the surface of the polymer particles. 

Sutton et al. teaches a porous layer comprising polymer particles having a 
diameter in the range of 0.1 to 5 microns and a hydrophilic polymer (column 3, lines 1- 
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1 1 ). The porous layer provides a substrate for immobilizing receptor such as antibodies 
while avoiding inactivation, which results in low sensitivity (column 2, lines 8-11). Sutton 
et al. further teaches that active groups such as vinylsulfonyl group can be directly 
attached to polymer particles for covalent attachment of receptor to the particles 
(column 5, lines 32-37) and that polymer particles can be composed of a wide variety of 
organic polymers, including both natural and synthetic, and preferably are composed of 
one or more addition polymers described in Pierce et al. (column 5, lines 22-25). 

Pierce et al. teaches a particulate structure on a support surface containing 
interactive compositions (bioaffinity tags) useful for the analysis of various substances in 
liquids (Abstract, lines 18-20). The interactive compositions if present in the particulate 
structure can be immobilized therein to minimize or prevent undesired migration of the 
composition within the structure or other zones of an element containing the particulate 
structure (column 21, lines 10-14). Immobilization can be effected by a variety of 
means including physical absorption and chemical bonding to the particles of the 
structure. For example, particles, which are prepared from polymers containing an 
active linking or bonding site can advantageously be chemically bonded to one or more 
components of a particular interactive composition by establishing a covalent bond 
between this site and a reactive group of the interactive component. Pierce et al. 
teaches addition polymers having reactive groups such as vinylbenzylamine, which 
contains primary, secondary or tertiary amino group (column 12, lines 14-20). The 
particulate structure can readily take up, uniformly distribute within itself, meter, rapidly 
transport applied liquid samples containing any of a wide variety of analytes (column 3. 
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lines 46-50), and is particularly suited for immunoassay (column 6, lines 41-43). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to realize that polymer particles of Sutton et al. would comprise addition 
polymers (stabilizer polymer) of Pierce et al. physically absorbed to the suri'ace of the 
polymer particles for immobilization of interactive compositions such as antibodies 
(column 20, lines 49-58) via active linking or binding site such as primary and secondary 
amine groups. 

Yao et al. teaches that porous polymeric material having polymeric particles 
having a narrow size distribution (i.e. particles of about the same size) can be 
consistently packed into molds, and a narrow particle size distribution allows the 
production of substrate with a uniform porosity (p6, paragraph [0072]). This is 
advantageous because solutions and gases tend to flow more evenly through uniformly 
porous materials than those, which contain regions of high and low permeability (p6, 
paragraph [0072]). Uniformly porous substrates are also less likely to have structural 
weak spots than substrates, which comprise unevenly distributed pores of substantially 
different sizes (p6, paragraph [0072]). 

Obana et al. teaches a method of producing polymer (latex) particles with 
uniform diameters having coefficient of variation in the range of 5% or less within each 
batch (column 3, lines 1-11). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to substitute the porous layer in the microarray of Glazer et al. with 
a porous layer comprising polymer particles having small diameter in the range of 0.1 to 
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5 microns as taught by Sutton et al. to provide a substrate for immobilizing receptors 
such as antibodies with an advantage of having enhanced sensitivity and providing 
larger effective surface area for available for adsorption of biological polymers such as 
antibodies. The larger effective surface area provided by smaller diameter of polymeric 
particles as taught by Sutton et al. would provide an array that can be functionalized 
with a much higher density of biological polymers for a given two dimensional or "flat" 
area without changing the spacing between cells of the array on the substrate surface 
thereby increasing sensitivity of the microarray. In addition, it would have been obvious 
to one of ordinary skill in the art at the time of the invention to use polymeric particles 
having a narrow size distribution with coefficient of variation of polymer particle diameter 
in the range of 5% of less as taught by Obana since porous polymeric material having 
polymeric particles having a narrow size distribution (i.e. particles of about the same 
size) can be consistently packed into molds, and a narrow particle size distribution 
allows the production of substrate with a uniform porosity as taught by Yao et al. 
Having a substrate with uniform porosity is advantageous because solutions and gases 
tend to flow more evenly through uniformly porous materials than those, which contain 
regions of high and low permeability, and uniformly porous substrates are also less 
likely to have structural weak spots than substrates, which comprise unevenly 
distributed pores of substantially different sizes. 

With respect to claims 1,15, 18-20 and 24, Pierce et al. teaches a stabilizer 
polymers comprising ionic monomers such as acrylic and methacrylic acids (column 1 1 , 
lines 59-60), which have a weight percentage ranging from 0-30%, cross-linked with 
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vinylsulfonyl group having a weight percent ranging from 1-20% (column 12, line 23 and 
lines 36-42). Therefore, it would be obvious to one skill in the art to realize that the 
combination of ionic monomers and cross-linking group having the weight range as 
discussed above would encompass the molar percentages ranging from 25 to 75 and 
75 to 25 for x and y in Formula I. respectively. 

With respect to claim 2-4, Sutton et al. teaches polymer particles comprise one or 
more polymers, which include poly-acrylamides (column 5, lines 22-25 and column 6, 
lines 29-54). 

With respect to claims 9-10 and 12, Sutton et al. teaches polymer particles 
comprise chemically active groups such as vinylsulfonyl units (column 5, lines 32-37). 

With respect to claim 14, Pierce et al. teaches stabilizer polymers comprising 
vinylbenzylamine (column 12, lines 19-20). 

With respect to claims 21-23, Pierce et al. teaches a stabilizer polymer 
comprising nonionic monomers such as acrylamide (column 12, line 52-55) and 
methacrylamide (column 12, line 52-55), which have weight percent ranging from 0-20% 
(column 12, line 52). 

With respect to claim 27-30, Pierce et al. teaches polymer particles comprising 
ethylenically unsaturated polymerizable monomer such as methacrylamides (column 
12, lines 52-55) comprising chemical functionalities such as vinyl groups (column 12, 
lines 36-42). 

With respect to claims 32 and 33, Pierce et al. teaches polymer particles 
comprising one or more water-soluble ethylenically unsaturated monomer such as 
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styrenics (column 11, lines 34-35), acrylates (column 12, lines 43-47), and 
vinylpyridines (column 12, lines 48-51), wherein the monomers comprises less than 
20% of total weight of the polymer particles (column 1 1 , line 14 and column 12, lines 43- 
52). 

With respect to claim 35, Sutton et al. teaches polymer particles having a 
diameter in the range of 0.1 to 5 microns (column 3, lines 1-11) 

With respect to claims 36 and 37, Pierce et al. teaches adhesive (hydrophilic 
binder) comprising gelatin (column 2, line 40). 

With respect to claim 38. Sutton et al. teaches that bead (polymer particle) 
spreading layer comprising a particulate structure formed by organo-polymeric particles 
and a polymeric adhesive for the organo-polymeric particles described in Pierce et al. is 
useful (column 5, lines 12-15). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of the Invention to realize that bead spreading layer of Sutton 
et al. would comprise an adhesive layer (hydrophilic binder) of Pierce et al. comprising 
polymerizable monomers as described in groups (g1) and (g2), which include gelatin, 
containing alkali metals (column 12, lines 26-42 and column 15, line 14). 

With respect to claims 39-41 , Pierce et al. teaches a hydrophilic binder 
comprising chemically active groups rich in specific functionalities such as vinylsulfonyl 
group (column 12, lines 36-42). 

With respect to claim 42, Pierce et al. teaches a hydrophilic binder comprising 
vinylbenzylamine (column 12, lines 19-20). 
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With respect to claim 44, Glazer et al. teaches that the porosity, pore size, and 
thickness of the porous layer is chosen according to desired functionalization 
characteristics (p4, lines 9-1 1 ). Porous substrates are generated by creating a 3D 
matrix to increase the surface area and therefore increase the number of sites available 
for array synthesis in the same lateral dimensions (p8, lines 1 1-13). One advantage of 
using a porous layer is to increase the effective surface are to make an array that can 
be functionalized with a much higher density of polymers for a given two dimensional or 
"flat" area without changing the spacing between cells of the array on the substrate 
surface {p8, lines 13-16). The effective surface area is the surface area of the porous 
region that is available for adsorption of polymer molecules or for polymer synthesis (p8, 
lines 16-18). As discussed above, Pierce et al. teaches a hydrophilic binder comprising 
chemically active groups rich in specific functionalities such as vinylsulfonyl group 
(column 12, lines 36-42). Furthermore, Sutton et al. teaches that the chemically active 
groups such as vinylsulfonyl group can be used to directly attach bioaffinity tags 
(receptors, column 5, lines 34-37). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to include bioaffinity tag (polymer 
molecules) bound to the hydrophilic binder of the porous layer of Pierce et al. as 
immobilizing the bioaffinity tag in the porous hydrophilic binder layer of Pierce et al. 
would provide additional effective surface area for adsorption of bioaffinity tag resulting 
in a much higher density of bioaffinity tag for a given two dimensional or "flat" area 
without changing the spacing between cells of the array on the substrate surface. One 
of ordinary skill in the art would recognize that the increased density of bioaffinity tag 
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would increase the sensitivity of assay employing the microarray having the porous 
layer (Glazer et al, p48, lines 19-21). 

With respect to claims 45 and 47, Glazer et al. teaches a bioaffinity tag bound to 
the porous layer localized in a spatially addressable manner (p26, lines 18-22) and 
Sutton et al. teaches that antibodies (column 1 , lines 44-45) are bound to the polymer 
particle of the porous layer (column 5, lines 33-37). 

With respect to claims 46 and 57, Pierce et al. teaches a stabilizer polymer, 
which is a part of the particulate structure and comprise polymers containing an active 
linking or bonding site, can advantageously be chemical bonded to one or more 
components of a particular interactive composition (bioaffinity tag, column 21, lines 10- 
25). 

With respect to claim 48, Sutton et al. teaches at least one porous layer 
comprising 200 to 400 microns in thickness (column 9, lines 61-63). 

With respect to claim 49, Sutton et al. teaches at the at least one layer comprises 
more than a single layer to produce a three-dimensional array (column 3, lines 1-10). 

With respect to claim 50, Sutton et al. teaches a porous layer comprising cross- 
linking polymers (column 6, line 57). 

With respect to claims 51 and 52, Glazer et al. teaches a support comprising 
glass (p16, lines 10-12). 

With respect to claim 53, Sutton et al. teaches a support having a subbing layer 
between the porous layer and the support (column 9, lines 44-51). 
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With respect to claim 55, Pierce et al. teaches polymer particles comprising one 
or more ethylenically unsaturated monomer comprising acrylic ester (column 1 1 , lines 
48-51). 

7. Claims 25. 26. and 56 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Glazer et al. (WO 00/61282, Oct. 19, 2000) in view of Sutton et al. 
(U.S. Patent No. 5,714,340, Feb. 3, 1998), Yao et al. (U.S. PG Pub. No. US 
2003/0100086 Al. filed May 30, 2001). and Obana (U.S. Patent No. 4.605,686. Aug. 
12. 1986), and in light of Pierce et al. (U.S. Patent No. 4.258.001. Mar. 24, 1981) as 
applied to claims 1,16, and 17 above, and further in view of Ogawa et al. (U.S. Patent 
No. 4,548,869. Oct. 22. 1 985). 

Glazer et al. in view of Sutton et al., Yao et al. and Obana et al. and in light of 
Pierce et al. teaches a microarray comprising a stabilizer polymer as discussed above. 
Pierce et al. teaches a particulate structure on a support surface containing interactive 
compositions (bioaffinity tags) useful for the analysis of various substances in liquids 
(Abstract, lines 18-20). The interactive compositions if present in the particulate 
structure can be immobilized therein to minimize or prevent undesired migration of the 
composition within the structure or other zones of an element containing the particulate 
structure (column 21 , lines 10-14). Immobilization can be effected by a variety of 
means including physical absorption and chemical bonding to the particles of the 
structure. For example, particles, which are prepared from polymers containing an 
active linking or bonding site can advantageously be chemically bonded to one or more 
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components of a particular interactive composition by establishing a covalent bond 
between this site and a reactive group of the interactive component. Pierce et al. 
teaches addition polymers (stabilizer polymer) comprising a monomer blend containing 
from monomers selected from groups (aHk) (column 14. lines 58-61) such as 
acrylamide (column 12, line 3) having a cross-linking vinylsulfonyl group (column 12, 
lines 36-42). The particulate structure can readily take up, uniformly distribute within 
itself, meter, rapidly transport applied liquid samples containing any of a wide variety of 
analytes (column 3, lines 46-50), and is particularly suited for immunoassay (column 6, 
lines 41-43). Furthermore, Sutton et al. teaches a coating layer comprising 
polyacrylamide, which does not adversely affect the activity of antibody receptors 
immobilized on the polymer particles (column 7, lines 30-32). A further advantage is 
achieved by forming uniform coating as the viscosity of the polymers increases 
substantially resulting in a "set layer*' that remains stable and uniform during wet 
transport and drying of the polymers. 

However, Glazer et al. in view of Sutton et al., Yao et al. and Obana et al. fails to 
teach a microarray, wherein the vinylsulfone or vinylsulfone precursor "H" of Formula I 
represents groups represented by Formula II: 
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Fonnula I 



Formula II 



[Qlv 



[Llw 



SO3R2 



Ogawa et al. teaches an adhesive layer to improve adhesion between a plastic 
support (column 4, line 17) and a polyacrylamide gel medium (column 2, lines 34-37) 
and the adhesive layer comprising a polymer having at least one specifically selected 
repeated unit having the following formula: 



in which R'"'' is a hydrogen atom or an alkyi group containing 1-6 carbon atoms; 

is -C00-, CON(R^ V arylene group containing 6-10 carbon atoms; 

is a divalent group containing at least one linkage selected from the group consisting 
of -COO- and -CON(R'' V ^nd containing 3-15 carbon atoms, or divalent atom 
containing at least one linkage selected from the group consisting of-0-, -N(R''^) - 
CO-. -SO-. -SO2-. -SO3- -S02N(R^^) -N(R^^)CON(R^^) and -N(R^^)COO-. and 
containing 1-12 carbon atoms, in which R''^ has the same meaning as defined above; 
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R^^ is -CH=CH2 or-CH2CH2X\ in which is a substituent replaceable with a 
nucleophilic group or releasable in the form of HX^ by a base and and both 
representing molar percentage range from 0 to 99 and from 1 to 100, respectively, and 
x^+y^ is not less than 90 (column 2, line 47-column 3, line 12). Ogawa et al. further 
teaches a process for synthesis of ethylenic unsaturated monomers containing a 
vinylsulfonyl group or function group convertible into vinylsulfonyl group, which are 
employable for the preparation of polymers comprising repeating unit represented by 
the formula above. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use adhesive layer having the formula of Ogawa et al. as a 
stabilizer polymer composition comprising vinylsulfone or vinylsulfone precursor "H" of 
in the polymer particle of Glazer et al. in view of Sutton et al., Yao et al. and Obana et 
al. and in light of Pierce et al. as the adhesive layer of Ogawa et al. provides functional 
groups such as vinylsulfonyl group for immobilization of interactive compositions such 
as antibodies while improving adhesion between the plastic support (polymer particles) 
and coating layer comprising polyacrylamide of Sutton et al. The advantage of 
improving adhesion between the polymeric particles and coating layer provides the 
motivation to combine the teachings of Glazer et al. in view of Sutton et al.. Yao et al. 
and Obana et al. and in light of Pierce et al. and Ogawa et al. with a reasonable 
expectation of success as the polyacrylamide coating layer of Sutton et al. would 
adhere to the polymeric particle comprising stabilizer polymer composition comprising 
vinylsulfone or vinylsulfone precursor "H" of in the polymer particle. 
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8. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over Glazer 
et al. (WO 00/61282, Oct. 19, 2000) in view of Sutton et al. (U.S. Patent No. 5,714,340. 
Feb. 3, 1998), Yao et al. (U.S. PG Pub. No. US 2003/0100086 Al , filed May 30, 2001), 
and Obana (U.S. Patent No. 4,605,686. Aug. 12, 1986) and in light of Pierce et al. (U.S. 
Patent No. 4,258.001, Mar. 24, 1981) as applied to claims 1 and 27 above, and further 
in view of Li et al. (U.S. Patent No. 5,288,763. Feb. 22. 1994). 

Glazer et al. in view of Sutton et al., Yao et al. and Obana et al. and in light of 
Pierce et al. teaches a microarray comprising a stabilizer polymer as discussed above. 
However, Glazer et al. in view of Sutton et al., Yao et al. and Obana et al. and in light of 
Pierce et al. fails to teach polymeric particle comprising at least one ethylenically 
unsaturated polymerizable monomer comprising ethylene glycol dimethacrylate. 

Li et al. teaches polymer particles comprising cross-linkers, which include 
ethylene glycol dimethacrylate (column 4, lines 20-23). The cross-linking is responsible 
for making the polymer particles substantially insoluble in any solvents, including strong 
acidic or alkaline solution (column 4, lines 30-33). The polymer particles of Li are useful 
in variety of analytical, diagnostic techniques as well as solid state peptide and DNA 
synthesis (Abstract). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to include in the polymer particles of Glazer et al. in view of Sutton 
et al., Yao et al. and Obana et al. and in light of Pierce et al. with cross-linking polymers 
such as ethylene glycol dimethacrylate during the process of making the polymer 
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particles as taught by Li et al. in order to provide polymeric particles, which are 
substantially insoluble in any solvents, including strong acidic or alkaline solution as a 
result of cross-linking. The advantage of having polymeric particles, which are 
substantially insoluble in any solvents, including strong acidic or alkaline solution as a 
result of cross-linking provides the motivation to combine the teachings of Glazer et al. 
in view of Sutton et al., Yao et al. and Obana et al. and in light of Pierce et al. and Li et 
al. with reasonable expectation of success as the polymeric particles with cross-linking 
polymers can be used in a variety of analytical and diagnostic assays. 

Response to Arguments 

9. Reiection of claims 1-4. 7, 9-12, 14-24, 27-30, 32. 33. 35-42, 45-53. and 55 
under 35 U.S.C. 103(a) as being unpatentable over Glazer et al. in view of Sutton et al.. 
Yao et al.. and Obana. and in light of Pierce et al. 

Applicant's arguments filed on January 25, 2007 have been fully considered but 
they are not persuasive in light of previously stated grounds of rejection. 

In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F,2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co,, 800 F.2d 1091. 231 USPQ 375 (Fed, Cir. 
1986). Applicants argument that Glazer et al., Sutton et al., Yao et al., Obana, and 
Pierce et al. fails to teach the water insoluble polymer beads stabilized by vinylsulfonyl- 
functionalized polymers (pp16-17) is not found persuasive. As discussed in the 
previous Office Action dated August 22, 2006, Sutton et al. teaches that active groups 
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such as vinylsulfonyl group can be directly attached to polymer particles for covalent 
attachment of receptor to the particles (column 5, lines 32-37) and that polymer particles 
can be composed of a wide variety of organic polymers, including both natural and 
synthetic, and preferably are composed of one or more addition polymers described in 
Pierce et al. (column 5, lines 22-25). Sutton et al. further teaches that polymer particles 
(beads) comprise polymers such as poly-acrylamides (column 5, lines 22-25 and 
column 6, lines 29-54). The specification discloses that the particular polymer, which 
comprises the particles, may be a water insoluble synthetic polymer (p7, lines 9-16). 
This polymer may be of any class, provided that it is water-insoluble and may be 
prepared as a particulate dispersible in a useful carrier solvent through any known 
procedure (p7, lines 9-16). Such classes include, but are not limited to addition 
polymers, poly (alkylene oxides), phenol-formaldehyde polymers, urea-formaldehyde 
polymers and condensation polymers consisting of one or more of the following 
repetitive units: esters, amides, imides, carbonates, urethanes, and ethers (p7, lines 9- 
16). Therefore, the poly-acrylamide beads of Sutton et al., which is a polymer of one or 
more amides, would be inherently water-insoluble, which is further admitted in the 
Applicant's response on p18 (2"^ paragraph). With respect to the feature of "water 
insoluble polymer beads stabilized by vinylsulfonyl-functionalized polymers," Pierce et 
al. teaches a stabilizer polymers comprising ionic monomers such as acrylic and 
methacrylic acids (column 1 1 , lines 59-60), which have a weight percentage ranging 
from 0-30%, cross-linked with vinylsulfonyl group having a weight percent ranging from 
1-20% (column 12, line 23 and lines 36-42) and it would have been obvious to one of 



Application/Control Number: 10/658,438 Page 19 

Art Unit: 1641 

ordinary sl<ill in the art at the time of the invention to realize that polymer particles of 
Sutton et al. would comprise addition polymers (stabilizer polymer) of Pierce et al. 
physically absorbed to the surface of the polymer particles for immobilization of 
interactive compositions such as antibodies (column 20, lines 49-58) via active linking or 
binding site such as primary and secondary amine groups. 

Applicant's argument that Sutton et al., Pierce et al., and Glazer et al. are not 
combinable because Sutton specifically mentions that coatings as disclosed in Pierce 
were inoperative (pp17-18) is not found persuasive as the inoperative coatings 
discussed in Pierce et al. is a different U.S. Patent document (U.S. Patent No. 
4,517,288) than the prior art reference (U.S. Patent No. 4.258,001) relied on in the 
current rejection (see item 6 above). 

In response to applicant's argument that none of the references provide a 
likelihood that the modification of a water insoluble bead with water soluble 
vinylsulfonyl-functionalized polymers grafted to the surface of the bead will produce a 
polymer bead, the fact that applicant has recognized another advantage which would 
flow naturally from following the suggestion of the prior art cannot be the basis for 
patentability when the differences would othenA^ise be obvious. See Ex parte Obiaya, 
227 USPQ 58, 60 (Bd. Pat. App. & Inter. 1985). Further. Sutton et al. teaches that 
active groups such as vinylsulfonyl group can be directly attached to polymer particles 
for covalent attachment of receptor to the particles (column 5, lines 32-37) and that 
polymer particles can be composed of a wide variety of organic polymers, including both 
natural and synthetic, and preferably are composed of one or more addition polymers 
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described in Pierce et al. (column 5, lines 22-25) and Pierce et al. teaches a stabilizer 
polymers comprising ionic monomers such as acrylic and methacrylic acids (column 1 1 , 
lines 59-60), which have a weight percentage ranging from 0-30%. cross-linked with 
vinylsulfonyl group having a weight percent ranging from 1-20% (column 12, line 23 and 
lines 36-42) as discussed above. Therefore, it would have been obvious to one of 
ordinary sl^ill in the art at the time of the invention to realize that polymer particles of 
Sutton et al. would comprise addition polymers (stabilizer polymer) of Pierce et al. 
physically absorbed to the surface of the polymer particles for immobilization of 
interactive compositions such as antibodies (column 20, lines 49-58) via active linking or 
binding site such as primary and secondary amine groups with a reasonable 
expectation of success. 

10. Reiection of claims 25 and 26 under 35 U.S.C. 103(a) as being unpatentable 
over Glazer et al. in view of Sutton et al., Yao et al., and Obana, and in light of Pierce et 
al., and further in view of Ogawa et al. 

Applicant's arguments filed on January 25, 2007 have been fully considered but 
they are not persuasive in light of previously stated grounds of rejection and response to 
arguments set forth above (see item 9 above). 

In response to applicant's argument that Ogawa et al. is nonanalogous art, it has 
been held that a prior art reference must either be in the field of applicant's endeavor or, 
if not, then be reasonably pertinent to the particular problem with which the applicant 
was concerned, in order to be relied upon as a basis for rejection of the claimed 
invention. See In re Oetiker, 977 F.2d 1443, 24 USPQ2d 1443 (Fed. Cir. 1992). In this 
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case, Ogawa et al. teaches an adhesive layer, which provides functional groups such as 
vinylsulfonyl group for imnnobilization of interactive compositions such as antibodies 
while improving adhesion between the plastic support (polymer particles) and coating 
layer comprising polyacrylamide of Sutton et al. Therefore, Ogawa et al. are in the field 
on coating and polymer chemistry, which is a relevant field of applicant's endeavor and 
reasonably pertinent to the particular problem of promoting enhanced adhesion 
between plastic support structures such as polymer particles and a coating layer. 

11. Rejection of claim 31 under 35 U.S.C. 103(a) as being unpatentable over Glazer 
et al. in view of Sutton et al., Yao et al.. and Qbana and in light of Pierce et al.. and 
further in view of Li et al. 

Applicant's arguments filed on January 25, 2007 have been fully considered but 

they are not persuasive in light of previously stated grounds of rejection and response to 

arguments set forth above (see item 9 above). 

12. Since the prior art fulfills all the limitations currently recited in the claims, the 
invention as currently recited would read upon the prior art. 

Conclusion 

13. No claims allowed. 

14. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

1 5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Unsu Jung whose telephone number is 571-272-8506. 
The examiner can normally be reached on M-F: 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long Le can be reached on 571-272-0823. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306; 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Application/Control Number: 10/658,438 Page 23 

Art Unit: 1641 




Unsu Jung, Ph.D. 
Patent Examiner 

Art Unit 1641 )| 

L0N6V.LE nlfc/t>7 
SUPERVISORY MTENT EXAMINER 
TECHNOLOGY CENTER 1600 



